The histological results after endodontic treatment have been shown by many studies to be superior when instrumentation and root filling are limited to the apical constriction which is anatomically called minor apical diameter. Therefore, accurate determination of the location of the apical constriction, (correct working length determination), is a key factor in successful root canal therapy. 1, 2 Root canal preparation and filling should not extend beyond the apical constriction nor leave un instrumented areas inside the root canal. The apical constriction (AC) is a logical location for working length, as it often coincides with the narrowest diameter of the root canal. 2 The ideal apical endpoint of works well in most cases. However, in the teeth in which the foramen is not located within the average distance from the radiographic apex, this technique will result in over-or under instrumentation of the root canal and if the major foramen deviates in the lingual or buccal plane. Radiography and electronic apex locator are two common methods for working length determination but the advantage of apex locators are that they are supposedly accurate, easy, fast and reduce exposure to radiation. 7, 8 An electronic method for root length determination was first investigated by Custer in 1918. The idea was revisited by Suzuki in 1942 who studied the flow of direct current through the teeth of dogs. 8 Recently developed electronic apex locators (EALs) are based on the measurement of alternating current impedance. 9 The development of electronic apex locators (EALs) has helped make the assessment for more accurate and predictable working length determination [10] [11] [12] and if used with appropriate radiographs, it allows for much greater accuracy of working length determination. 13, 14 The goals of this study were to clinically compare working length determination in dry and wet canals with radiography and i-Root TM apexo locater and in cases of presence and absence of peri apical lesion.
for upper teeth and block technique for lower teeth. An access cavity was prepared and the pulp was extriped with size 15 barbed broach. The root canals were flared coronally using Gates-Glidden drill No. 2 or 3 (Dentsply, Maillefer, switzerland). Initial electronic measurements have been done under a wet condition without drying of the canal. Then the root canal were rinsed with normal saline and dried with a paper point (Diadent, International, Korea) till dry paper point was obtained. i-Root TM apex locator (S-Denti, i-Root, Korea) had been used to estimate the working length in dry canals. The lip clip was attached to the patients lip, and the electrode was connected to size 15 K-type file (Densply, Mallefer, Switzerland) with a silicone stop. The file was advanced into the canal until the display indicated the apex had been reached. The silicone stop was set on the nearest longest tip of cusp. Length was measured in millimeter to the nearest (1) millimeter. Each measurement was repeated three times and the mean value was calculated and computed. 2. Radiographic examination: After the length was determined for each canal, the K-file was selected for each tooth according to the size of each canal, then adjusted according to the average recorded reading. A per apical radiograph had been taken. The length then was measured for each canal in millimeters and was compared with recorded length by apex locater. The collected data was analyzed by using the Statistical Package for the Social Science (version 18) and Microsoft Excel, 2007 using paired sample t-test. The result was considered statistically significant when P ≤0.05.
Methods

Results
1.
Selection of patients and electronic length measurement: Patients included in this study were treated at the Department of Conservative in the College of Dentistry in Hawler Medical University. All the procedures were explained for the patients and they gave their consents to the treatment. We did diagnostic peri apical radiograph for all included patient to determine the peri apical lesions. A total number of 45 single rooted teeth with single canals from 45 patients have been evaluated, 50% of patients had peri apical lesions. The teeth were anesthetized, by local anesthesia (lidocaine 2% with vasoconstrictor 1\80,000 CRISTALIA, Brazilia), infiltration technique In this study, the accuracy of i-Root TM apex locator was compared using single canal single rooted teeth (incisor, canine and lower premolar teeth). After the measurements were completed, the values obtained were calculated using paired sample t-test to compare between measurement obtained by apex locater in wet canals and measurement obtained by X-ray. The findings showed that there was no significant difference between the two methods (P = 0.173) ( Table 1 ). As shown in Table 2 there was no significant difference between working length measurement by apex locater in dry and wet canals by using paired sample t-test (P >0.05). The absolute measurement of the two methods were compared using paired sample t-test, exhibiting no statistically significant differences in measurement between the two methods (P >0.05). There was no statistically significant difference between the dry and wet canals when measuring by paired sample t-test (Table 2 ). We also found that there was no statistically significant difference between the presence and 
Discussion
The use of electronic devices to determine working length has gained increasing popularity in recent years. 15 Modern apex locators are able to determine an area between the minor and major apical foramina by measuring the impedance between the file tip and the canal with different frequencies and enables tooth length measurements in the presence of electrical conductive media in the root canals. 16 Although we have more accurate type of EAL, in our study we selected the i-Root EAL because of its simplicity.
absence of peri apical lesions in working length determination by apex locater in both case of dry and wet canals (Table 3 ).
In our study we concluded that there was no significant difference between working length determination during root canal treatment by radiograph and EAL (i-Root). This non-significant difference may be due to change in instrument position (K file) inside the canal during taking x-ray or during reading the working length by EAL, so by taking the instruments slightly long when using EALs and then retracting them may increase the accuracy of readings of EALs. 17, 18 However, Guise et al suggested subtraction of 0.5 mm from the measured length results in overextended preparation in some instances. In present study we also concluded that the conditions of the canals (dry and wet canals) did not affect the working length determination by EAL. This non significant difference may be due to EAL precise, therefore, to determine the minor constriction it is better to subtract 1 mm from the electronic readings of the apical foramen. 19 In our study, in presence and absence of peri apical lesion there was no significant difference in working length determination either by EAL or by x-ray. Nguyen et al 20 showed that electronic working length determination is not influenced by size of file used, so in present study a size of 15 k-file was used in all cases. The results of the present study confirmed that EALs can accurately determine the canal length within ±0.5 mm from the apical constriction in both wet and dry canal and the result of this study was agreed with Kauffman et al and Plotino et al. 21, 22 Radiographic determination of working length has been used for many years. The radiographic apex is defined as the anatomical end of the root as seen on the radiograph, while the apical foramen is the region where the canal leaves the root surface next to the periodontal ligament. 22 The results of this study from radiography and EAL were similar showing that each of the two radiography and EAL methods are reliable and there is no need to use them together. This result was agreed with Zand et al. 23 This study did not show any significant differences between working length determination by radiography which was used as a control group and apex locater. It also did not show any significant differences between dry and wet canal by apex locater. Presence and absence of peri apical lesion did not have any significant effect on working length determination, although, further studies are necessary.
